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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an organic electroluminescent 
element enabled to realize an illumination of two colors with improved 
illumination efficiency. 

SOLUTION: The organic electroluminescent element comprises a substrate, 
and an anode, a hole carrier layer, a plurality of luminous layers, an electron 
carrier layer, and a cathode which are formed on the substrate 
successively. A charge carrier buffer layer, enabled to control the 
generation ratio of exciton at the area of both luminous layers by 
controlling the film thickness, is formed between the luminous layers. By 
introducing the charge carrier buffer layer between the luminous layers, the 
exciton is formed directly at the separated area which is not the interfacial 
area between the hole carrier layer and the luminous layer. Thus, the 
lowering of luminous efficiency caused by the formation of exciplex at the 
interfacial surface is prevented in advance, and color tuning can be easily . 
carried out by controlling the illuminating ratio at the area illuminating with ///j/j^//j^/^^^y^/^j^^//y ^j^^ 
two colors by controlling the thickness of the charge transfer buffer layer. ■-' , . ^ ^ ^- ^ < 
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[19*^1] smt, mnmmzicm-xmms titer 
K. t^-jmmm. mm<omtm. s^^^ascx 

[ ii^]^ 2 ] f^rias^^r^j^^^' r )1©J1 ^ W 1 0 )Jc 
t»L/ 3 0 0 A-C*€> C i^^FSti-rSii*:® 1 iCiBig© 

•cnc 6 c i ^^mt -r -sst*^ i icm&omis^m^^ 

^tf C i *!|#® i-r S«3J?31 1 CCtBK©W«lfi-?li7fem 30 

[a*Ji9] StnBK--:^SfJ©$fi*!*--il'^SI@. ^ 

U 5 MS»&^tJ C <b*#aiti -r SW*^ 8 tCIBtS© 

(st^ 1 0 ] UfB K- 4 -{pt^r ^ 5^ U 40 
>)-2-tert-7'g^;l'-6-(l , 1. 7. 7--f-h^y^Jl' 
i^jiO y i/;U-9_xj:.;l/)-4H-f Jb:?" 
U>. OCH DCM2. K>J;»)!^cSSf 
*^e.3liR § C <t i^SI«*JS8 S 9 tCfB 

*£©w«m^^^. 

1 1 ] lifBT - K i J^-^V^^S <!:©HIK: 

I mmm 12) Htiia* V - K i m^mmm £ ©r^«:s 
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2 

fai£©wtim^^m^. 
[000 n 

T ® (charge transport buffer 1aver)"^^^H 
©raK:jgfiSb-Cj^j8!l*!|#i±*rfiJ±§1io-o-fe|63fcpJ 

[0002] 

[0003] W«im^^«-?^««:*:W«:0 1 ©«iS4 

[0 0 0 4] -r&to^. a«l liJCTv'- Kl 2*sj|^ 
fiS^nrfcO. c©r-^- K 1 2±{c;^-;H^j||iii 

3. 1 4 . mT-^jUJl 1 SSi^'^V- K 1 6*5J1« 

[0005] c ©J; ^ ^c«ig*wr ■^.W«S^=^3te^^=^ 
©|gs(iiiffi=&iJi§«Tti«iX©a 9 -c* -5. " 

[0 00 6] HilgBT^-F 1 2<!:*y-K 1 6<!:©rafC 

1 3 ^e-r^n 1 4 {c^ift-r^>. - 
m'i-utiv-Y 1 6*i6m^^l^jtB 1 5 ^mx^% 
m 1 4«:aA$ti, sh-^i/fftam 1 3 1 4 c* 
fckt-^^mmm 1 5 si**i^/i(c^t^c i 4>*-s)<t 

©Sffir-=<^-f yTJjiSfe-^LT. ii':^-^ h>(excito 

.^fc^^ b L , c n«: J: 0 mitm 1 4 ©«3fett^*i^5fe 
■r ^> C i fc J: o r BB^fej&sjfJfiS-r -5 . 

[0007] »ir^»jisccj: o-cf^ad-r-swam^fs 

7lc:^^«. mi^ri^ (charge balance)^(aI±3-t±-C^7l& 

(* fc«^^^jilJl) <!: ©WS-C+ + >; T©llig^Si^*s 

7. (exciplex)Jf5^«: J: -5-C^^^*sffiT-r S/cW-C^C 
<. efe^7fe(white luninescence)©J:^^t~fe^«: 
lEffl UK < <b ^ 
[0 0 0 8 ] J|4ffl!|ti*iF^5. 2 8 3. 1 32-^K», Bfl 

fBP5s.-#.*?5c»L.r. n^mtco-m^fsm^^'^mfm 

jgUl<&fXi^(p-h ';jl/)T 5 jU-1 . l-v-i'O 
•^+tJ->-CJ^fiSiL-. l%?£Jl©?f^fiKWi^iL/r|%3tf-i' 
A$4 6 0 -4 8 0 rm©#63fe-fb^*fiJffl Uoo. C ©^ 
3feB©»§=&l OO^Ct,»L3 0 0A©ffiHF*9-CiS8gp-r-2. 

[0009]<!:C^*i. C ©*««^^^^-CB»fe 



3 

[0 0 10] 

«ty U 6^gt § nj^cf^Tfe^^-CiSJf^gfiSS n S J: ^ Kin 
*^SK:K*±-r 5 fcif-ctji < . li?§f^S|/< 7 T B©J1 s 

[0011] 

y~ h\ ^^-Jl'fijill^ «^<icD^^. ST-iS^IMS 
[00 12] 

^m^^vvrmom^kti o?ct»u3 o o A-c*sct 

[0013] *^?g©Wlim^-^5lc3^^^CC*i(,^-C. guIB 
^--'I'^^IJl. ^®SOf«l^f^jlHl*© 1 oJj^±W* 

[0 0 14] 1) 4-(t?VT>'^?-U»-2-tert-:?'5^ 
;l._6 -(1,1.7, 7-7- h ^^Jl/i^^n >J yjl'-9-xr.;b) 
-4 H-f^ >(4 -Cdicvanomethylene)-2 -t-butyl-6 - 
(1,1. 7, 7-tetrainethyl.iulol iclyl-9 -enyl)-4 Hnsyran :D 
CJTB), 

[0015] 

[{bl ] 



(3) 2 0 0 1 - 3 1 3 1 8 0 



4 




DCITB 

[0016] 2) ;U:?'U>(Rubrene). 

[0017] 

[^t2] 



20 




30 [ 0 0 1 8 ] 3 ) KM. 
[0019] 
lit3] 




CH, 



DCM 

[0020] 4 ) DCM2 
[002 1 ] 
[{b4] 




OCM2 



[0022] 5)'^'; U>CPerylene). 

[002 3] 

Ut5) 




[0024] 6 ) KXQuinacridone). 

[0025] 

[^6] 




[0028] 7) i'vy>6 CCoumarinB ) 

[0027] 

Utl) 




[0 02 8] K-:7-giicD^s«. ^^-Jimmm. 



(4) !^ga2 00 1 -3 1 3 1 8 0 

6 

[ 0 0 2 9 ] *:^Hg<DWISmTlfe7feJg^-«. miiE 

[0030] i^3l£®©ra«:SffiiajM-'f --^ 7 t 

10 -eoiSm, lfS«:*JWSx*>'i'+'-^e©5£fl6«:J:5« 

*3SgB L . nfe|^M«©lfe*lt*SiSS-r * C <!: 

[ 0 0 3 1 ] S 2 »*^Ba©M3; LC^-HlfeWICC^S^ 
tSII^5fe5R^©«jS*S^t-@ffir* 

[003 2] cn5:#BB-rn«wtsmT**^^». a 

^2 liters- F2 2<b*-JHIJJIIJS2 3 
20 Jgl/-C*J«). c©!^-;l^af®2 3©±S|J«:mil%3lcJg 
2 4i^2^/12 4\ ^^mmm2 5RZJfiJV-\' 
2 6*5jit|;XJ^^$tirt^.5«3S*«x.-Ci,^S. C©SR. 
BUiBmil%*B2 4 tll2^)12 4 •i©ra{C«. C 

tihmm^Bic*sif?,aii^:^^ h>^fiKj:b*iiafi5-r.5>i 

2 7 5!)i/r4-r.5. C®^. ll^w^jil>'^••:;7TB2 7«. 

^®2 4Ri>'2 4 •CCiiJjit-.S4>©<i:*®^^j:®Hrt 
30 t?iagBO^S. -eiy-C, mi^jM.'-<-^7TJ12 7«. * 

-fv^mm 2 3 . ^TfeJi 2 4. 24 '^tcitm^Wimm 

2 5 €rff$fi£-r^*X f-tt**©'^ -^{SinAi 1 

Cnii. ^]w^it''-?-:'7Ta2 7 <>:^5feJ12 4, 2 
4 • t ©PhI©!?®^^, S /c{^«^t^j*>'^• f 7 H 2 7 

i 2 3 * tciitm^mm^ 2 5 <t ©p^ ©i?h 

nmifj:< L-C. m^©^3l8a)*«:lS*6n.5*>6-C* 
[0033] B^^iem1S^5il''^• ^ 7 r e 2 7 K*i^iCIc> u 

gptcji^RSsti. fS2mem2 4't<ommmv:m2mt 

® * X h Mf4 J: 0 ^d: -51^ 2 WM^m^-^ -jy t MIp e^fiS 
3*a.5.C C©B8. m^^f&iil>'^•i' rS©^/! 

0!6:t,»U3 0 0A-C*SC<!:*lM*l/<. i^tCS 
O^ft^O 1 0 0 ArASCi*^? Gt,^ 4>L, 

7 T n 2 7 ©i^ 5 tmtmm ^js^ s 

so :s.t>7.^Y >Jgm^©SifiPJS!l*3ls>S: < SCfS* L 
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[00341 03 «*^HBcDM* oi.^-mmmffC^^m 
[ 0 0 3 5 ] 3 cc<fcn«. :^mM(Dmw^m^^^ 

&^-j\^&xm 3 3 a^jg^-rntf . r ^ - k 3 2 ^ 

3 4 CC^t-r -ST K 3 2 0;f.-;Hailltg;^7&5r&I±* 

.CHa 



[ 0 0 3 6 ] C(DJ: ^ ^c^>-Jl^aAilcDffJ^«f4«. T 
fBfitig^<D4,4 \4** -h UX(N-3-y^;l/:7:«iJ::.Jl/-N 
-^'x^jU-T^ y:7x::i;l/r ^>(4 .4 ',4" -T 

ri s CM- 3 -methyl phenyl -N-phenyl -ami no) - 1 ri phenyl ami 
ne:m-MrCA TA). 

[0 037] 

[its] 




[0038] }ttc\t. TIB^igjKOCuPcCPhthalociane 
Copper):^ i^rfijffl-r^o 
[0 039] 
[{b9] 




[0 04 0] yr--)V^&^M<Dm^ktl 0 0^cI^L.2 0 0 
X^-\^-t>WiS(.charqe balance):^^IMn. 2 0 0 0 



[0 04 1 ] ^/c. 03*#M-rritf. *^BgcD— ^jfe 
- K 3 6 i <Dm(fcm^mxm 3 5 a^ ^ j^^-r ^ c 

U^'!;AaiF)^ffll^r. -e(DMJl^i5 3^cCtiL2 0 ACC 

[004 2] m^m^^m'T'^t. mmotc^ ^ ^cm 

[0043] *^Bj©W«S^T-^5t^^tCfct,ir . 

0 0 5^1^02 0 0 OACDSHT^ So "^LX. :t?V- K 
50 fl^JSffl^JSiOr^. Li. Ma Al. Al-Li. Ca. Mfl-In. 



(6) 



[0 044] $/c. ^^-jmmB^mmr^Ti^^jmm 

m^mtLX^t. TIS^ig^CDN.N' ->>C:^:7^^>-l 
«>f ;l/ )_N , N' -5^ :7 X ^ > >^ > (N , N • -Di (naphtha 
lene- 1 -vl)-N,N*-diphenv1-benzidine:NPB)^C<i: ^ffll* 10 

-So -eur. i^-^UfSiMIlCD^mJl 0 0 3^j:l^L2 0 0 

[0045] 
[{fcl 0] 




20 



[0 04 6] ccD^'ytjiTt^-jmmm^at. Tr^-^mm 

-tert-:/^;U-6-( l ,1,7 ,7 -f* h ^JUi^^ P U 
*P;l/-g -.xr.il/)_4 H-fc"'7 >(4 -(dicvanomethylene)- 30 
2-t-butvl-6-(l .1 ,7 ,7-tetramethvl.1u1olidyl-9 
_envl)-4H-pyran: DCJTB). ^ v; > 6 (Coumar1n6 ). 
Jl/:/U>CRubrenG). DCH [XM2 . U U>(Perylen 
G). =^^^^ U F>(QuinacridonG)?^<h'^ffll^r. ^(D^ 

m^tt^-jmm^^mifCMLx o . i ^ci^ u 5^3%^ 

^m^^t. ^yt&^b'-y^KDmmRa-^mifCjz^x 
mBx^. &^-)\^mmm(Dmm^mi^^muxm'f-<o 

[ 0 0 4 7 ] ^ Lr . m^mmm^Jtm-nm^m^fi 40 

q«9M<b t^TiB^jg^o h 1; X (8 >' y y H )- 

T^I/ ^ ACtris(8 -quino1inolate)-alumin ium: Al 
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"tux. m^mmm<Dmm^t I oorj:ir,L2oooA<o 

[0048] 1 ) Alq, 
[0049] 

[{tin 




[005 0] 2 ) Almqj 
[005 1 ] 
[|bl 2] 




[0052] *^H^CO#fe^JiJ^-e(D;5^:^55 O^jrl^ 
L5 0 0A-e«>-or. CCDJi*?fJ^-r^JB3M«ffi^<!: 
L.r«, iHF5cSlMSn&C^*i. TfE«i§S«rW'r-2»4 . 
4"-fc'X(2 ,2->^r7 xr.;l/t'^;U_l _^;U)_p_^ >-:7 
x:=.U>(4 ,4"-bis(2 , 2 -di phenyl vinyl - 1 -yl)-p-t 
erphenylene:[WrP), DPVBi. Spiro-DFVBi^<i:*S4>'2>o 

[0 05 3] 

[<bl 3] 



(7) 



11 
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DPvrp 

4.4".bis(2,2-diphcnylvinyJ-l-yl)^lCfphenylcnc 



[0 05 4] 



* * [{bl 4 1 




s-DPVBi 



[0 05 5] ^LT. ^m^i>. miE4'^-)vmmmj^ 

[0 0 5 6 ] 

[0 05 7] (HJ^Wl) ^''^XSSitCl 8 0 0 ACD 

^Xt^r\ mriBj^ -"iuaAMi^NPB^s^^lPi/ri 0 
0ACD3^--;HS^I®^ff$^U/co 

[0058] ^tlff^^. f?tB^-;b^^tB±iCNPB<hDC3 

TB^[HiB$tcs^^sur 1 0 0 A(Dm 1 ^ytm^mf&o 

/Co C©^.. NPB(D^S«9 9 .5W«%v DCDTB(D^S« 
0. 5@a%t?*o/c. 

[0059] ^^i^r\ BuiB^ 1 ^TfeiKOigpccNPB^X 

commmM^^ w y Ji©±gi5^DPsn-p>5:»^.# ur 

1 0 0 AOHZ^Il^JK^L/c, B«SBm2 50 



mm(r>}LmcK\Q^ ?rK^^SLr 5 0 0 K(D^^mm 

[0060] HfrtB^^failie<0±SBCCLiF% 

X^^^uri 0AOLiFm^aA/i^mL//cf^. c 

(DLiFm^aAiiCD±gI5iCAl€:K^#Lr 1 0 0 OA 

-r ^ w^m^Tt^^^iSiS 0 /Co 

[0 06 1 ] rrKMTmTA(6 0 rm)/NP8( 1 0 nm)/NPB+0 . 5 
%DC3TB( 1 0 nm)/NPB(3 nm)/[>VrP( 1 0 nm)/Alq3 (5 0 n 
m)/LiF(l nin)/Al 

(^lfe^2-4) M^§[fail^>'^'•:/:7 TJl(NPB)CDil^^S^ 
4 0. 5 OSO'i 0 0 AtC^^b^ii/cCi^^C^r^. 
mm \ <2:I^ID:&ft'CTiB1«ii«:W^^W««^^^ 

^^iSi§u/co 

[0062] m-MTmTA(6 0 nm)/NPB( 1 0 nm)/NPB+0 . 5 
5flX:3TBC 1 0 nm)/NPB(4 nm)/ DP\n"PC 1 0 nm)/Alq3 (5 0 n 
m)/LiF(l nm)/A1 

m-MTmTA(6 0 nm)/NPB( 1 0 nm)/NPB+0 . 5 5aX3TB( 1 0 n 
m)/NPB(5 nm)/ DP^P( 1 0 nm)/Alq3 (5 0 nm)/LiF( 1 nm) 
/AT 

nfi-MTCATA(6 0 nni)/NPB( 1 0 nm)/NPB+0 . 5 5aXJTB( 1 0 n 
m)/NPB( 1 0 nm)/DPVTP( 1 0 nn)/A1q3 (5 0 nni)/LiF( 1 n 
m)/Al 



(8) 
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y V T^CDJIS ?r 1 0 0 Arff^fiSL'/cS^. 

[0 06 3] (l:h«?t><l) *?^;^Sfeh{Cl 8 00 A©/? 

3-crTOSS*^fi£L./cfi. -eoigptCm-MrmTA^X^ 
^«Ur*-JUaA)1^6 0 0 A(Dil$-C?fJ^O/t. x 

t,»-c. B9i2*--'i'aAjl©±gq{cNPB%KS^.«or i 

0 0 AO*-Jl'^^®4}g^L/c, 
[0064] y:t>-c. mife*-;u^)t)l©±gPK:NPB<!:D 

aPBi^piB^fcK^^^PL-r 1 0 0 A©^ 1 mtmim 

&btc. COfig> NPB©^S»9 9 .5SS5lfC> DCJTB® 20 
^«0 .5MS?ff*5o 
[0065] ;Xt»t?. 1 ^pteJlCDiSBtCDFVTP?: 

«?gi^«Lt: 1 0 0 A<Dm2^^mimmLtc. ^e-n*« 
[0066] ^\^mt. msim^mmm<o±Uici-ifi: 

%±iCA\^M^MMbX 1 0 0 0 AOJia:-CAl^g*JK 

[0067] friBlliSIf? 1 -4 SCXibtSWc J: riilie 30 
[ 0 0 6 8 ] S 4 «r#M-rn«. 'jyrm<D 

/?$*S3 0 A*>e. 1 0 oAtc^^fc-rsai'. m^^fes* 
<^1 > 
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«: J: -5 -f X □ - -3f- u > i^^^cD f - ^ S »3 -:> 

[0 06 9] -e©S®, ^m^m^-ivyym'S:B}S.Stl 
Xl^rjn,^m-^(.tmmM. I^l^7fe@fcj:5-Cxn-- 

2 ^3feB tc J: ^, WfeMJ^© f - »B <b ^ S nft *i 

[ 0 0 7 0 ] */c. S4©feJ^S!NFtt4Sami//ctem. 

--^ 7 r B<D;?3*5 3 0 ACDW^dlSS^ 1 )CC 

SI**iBtfi Lz-r §fSO* ^ -i&:a3^ 0 ^> S c: i *56®. L 

tc, 

[0 07 1 ] m5i^um6it^'}^mM<DmMmi-4 

[ 0 0 7 2 ] S 5 ^r#IS^nti. «S£ffiS*5lt«n-r C 

<!:«cj:o-ciwe:3&sis?^a«j{ctt«nf -scij&stoJiPO. ae 
mmma e -7 co/a-c* •? . mm^m^'^ v-yy m<om- 

$?rS^r3 0. 4 0S.(>'5 0 A(CtijrtI$-a--5i. Ig-?^© 

33!iil 0 OA©JS^tc«. »fe©B*€:U, «^©^3fe 
5a*«3-4cd/A-C*S, 

[007 31 — ffriBHSS^ai 1 -4R(>-l:kg?«fd{c: J; -3 

xmmstifcmmm^^m^icmb. mm.^. wl:^ 

[0 074] 

[«1] 





(A) 


(cd/A> 






y) 




30 


6. 7(@10Wai^ 
5. 2(gl00nA/cm^ 


21, 740 
<atl3. 8V) 


2. 94 


(0. 34. 
0. 35) 




40 


5. 0(§10iiA/cm^ 
5. 0(§100nA/cin^ 




2. 67 


(0. 3 5, 

0. 3 2) 




50 


5. 5(®10nA/cn') 
4. GCdlOOnA/oD^ 




2. 7 0 


(0. 2 7, 
0, 31) 




100 


4. 2(dlOnA/aa^ 
3. 7(©10 0iiA/cm^ 




2. 39 


<0. 2 1, 

0. 24) 




0 


7. 8(§10aA/cm^ 
6. 69l00nA/cm^ 




2. 8 2 


(0. 4 8, 
0. 4 4) 



[0075] msm 1 ^mmrtm. luianjfePi 1 -4 ^ifi^mutci-txtj: < Ji-giJs^^^s 



(9) 

15 

[0 07 6) (Hiffet^S) *'^XS«±(C 1 8 0 0 A© 

m$ (rroi^- hmn 1 0Q/o:)-ciT(Mm^m^Ltc 
eooAcomsvBiSLLtc, -xi^^v. Huia^-juaAJi 

[0077] -.X^^-C. fria*-JU$ftSIJB©±g|5«:NPBiD 

OTBi^rigNffc^^^SU-C 1 0 0 A<Dm 1 ^Jl^Jf^ 

»«0. 5Siaxt?*oA:, 10 

[0 07 8] BuiBll 1 ^7tJl©±a5W:NPB?r* 

2 0 kommmm^^ v y7m=S:mis.Ltcik. 

2#l^lc)l©±a5iCAlcb €:*^«L.-C 2 0 0 A©1iT-li 
[0 07 9] l5fBS^^3IHO±gB{CLiF«r 

<Dtifm^&jKm<D±micAMM^mLr i o o o a 

[0080] m-MTmTA(6 0 nm)/NPB( 1 0 run)/NPB+0 . 5 
saXJTBC 1 0 nin)/NPB(2 nm)/ s-DFVBi (3 0 nin)/A1cb (2 

Onm)/UF(l nin)/Al 

mmm6-7) Npm^mm<om$i&^ 30. 40 

[008 1 ] m-MTmTA(6 0 nm)/NPB( 1 0 nm)/NPB+0 . 5 
saXJTBC 1 0 nm)/NPB(3 nm)/ s-DFVBi (3 0 nni)/Alcb (2 
0nm)/L1F(l nm)/Al 30 
m-MrDATA(6 0 nm)/NPBC 1 0 nni)/NPB+0 . 5 5ax:3TB( 1 0 n 
m)/NPB(4 nm)/ s-DPVBi (3 0nm)/A1qj(2 0nm)/LiF(l 
nni)/Al 

mmm8-i o) ucsmoms^sooAiu-i-m 
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